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known to be provided bv it^Sud " ^"^^ Services 

10 tem which usuX t-! P™gr™ble call transfer and voice mail sys- 

in wMch ce:r jel::r:^^^^^^ V-*^^'^^.— Networks a. also Icnol 
.he conununications rr^o^orTrTr^" '"^^'^^ "''^ ^^^^ ^° 
provided by said service Tviderte ,! . . ^^^^^^^^ 
centers. tJs patent a^li^r^^ St"!^^^^^^^^^ '^^^ 
15 a communications network. *° '^''^"^ ^ ^'^^Ple of 

providing a service According f« , apparatus or equipment 

bespecifiedforlLbritarr^^^^ 

20 in a cell, the service that it receivermav Ke " ' ^^^^^-^ 

However, it would be advan w ^ '° location, 

be offered to Tusertc^X tltT" ^ ''^'^"^"^ ^^^^ 

network, without .1 mr^^ a^;^;::^^ ^ - - 

work. Such services are , estabhshing a connection to the net- 

2S push services ::iTr rst^^^^^^ 

stations without the mobile sL.n! ''^^^ ^° ^lo^ile 

locally arranged pu h"^ et^^^^^^^^ example of a 

is to send th: da^'s me™ata^etero?""'''^^^ 

those employees who a^e Jthf 1" '° ^" 
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modify a service profile for a cellular telephone when that cellular telephone k 
situated within the user zone. leiepnone is 
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The reference pubUcation EP 0 783 235 describes a method for identifying th. 

TT ' "~ *^ of offering position^ at d 

riS; "'"V^ "^^^"^ ™^ -0*- exLpie of Sown 

^P ications of location-dependent service profiles. The reference' pubh^al 
^ 2 711 033 di closes the use of a location server which specializes in findin<. out 
the approximate locations of mobile stations ° 

' An object of the present invention is to provide a method and system for maMne 
services provided by a network available to the user in various ways dependl^^on 
the location of the user, without placing large requirements to the neL'r ' 

T^^2'T- 1 ~y of the mobile 

given locahzed service area and by programming the mobile station such tharin 

'^^'T"^'^". '° " <=°'^"'^-'-ns system that comprises base stations for 
s'^tLr ; is'r^ with communications linlcs and at least one locahzed 
ervice area. It xs charactenzed m that it comprises a service server which is 
an-anged to maintain infor«iation concerning the location of mobile stl^s 

Offered to mobile stations in response to receiving, from the mobile stations mobile 
^^aoon generated messages describing the location of the mobile statiotis n rll 
to locahzed service areas, and means for changing the service selection offered to a 
mobile station on the initiadve of the communications system in respond to an 
mdicationoftheanivalofthemobilestationinsaidlocaUzedserviceZ 
The invention also pertains to a cellular mobile station that comprises a control 
s o T"^: - -orage means are adapted t 

Ih rebll *^ -f-auon required to recognize a given localized service area 
of a „c', H ' ^° " - ^ -Ponse to the recognition 

ll Tr ■ "T" ~ ' °' - 'ocalized service area, 

smd noufication being mtended to function as an unpulse for changing the service 
selection offered to the mobile station. 



The mvention further pertains to a method for chaiK-in- the servin. , • 
to a mobile station in a communications syster^ t" 0^"^^ ^ "'^^^^^^ 
prodding mobile stations with communications Z^^Z.^'^T''''' 
in that it comprises steps in which " characterized 

5 - from the mobile station there is receive ,„»o 

station has detected that it is i. the loXe^s^^^^^^^ ^''"^ 
-:r.o™.ion is generated atK,ut the 

10 '° -^^^^ on the initiative of the commu- 

Criteria. In addition t^oT n^tead of 'T'.'!'^ " '^^^^ ^^"^^ 

area may be defined e! ^T.^^, geographical definition a localized service 

15 generally' definitions ILIZ^^I — 

comprise a base station c ^1:; 'eU^^^ ^ ^r""' "^^^ 

network (PLMN) an area dewTH ! " ""^^ ^ P"""*^ "mobile 

in which basV^tilTenfr .1 '^"^ '''' area 

Of these alterr " ul:^^^^^ combinations 

to store the infonnation ellCto I it is preferable 

3 user's SIM (subscrib^ itn^t,' 111 ^cTr 

intended specifically for th. Z.Tr V f correspondmg memory means 

It U,e area «, . cenm condmon ,s ™,. Srt conditions include ej. 



- the mobile station does not respond to the next pagin. message or ,n.r. 
sent .n the localized service area in question ^ "^'"''S' 

- the mobile station does not acknowledge a data packet addressed to it 

^ :n^~r:r^ror^^"^"-™^ 

;.tr:t::rcrrrt;~ - 

example. P^"°'»'^ 'o^^f on update (PLU) message, for 

(.u:>:>L>j message, a DTMF-codeH m^^c^ A.r i - ^ aciviceaata 

conjunction wij an ordin^ cTor?dl cal ^ "'^^^^^^ ''^ 
Paratus. to which the mobH^ station ad^sse it^ '° 

information about the area in quesrnt „^ H , ^^"'^ 

periodic sending of such infZ rw^^go^r" °^ T ^^^""'^ °^ 

i^:r;rre::~ 

y ay or example and to the accompanying drawing in which 

i-ig- ^ illustrates the exchange of messa^pQ in ti,» • ■ 

cording to Fig. 1, ° commumcations system ac- 

Plf ■ 4 stri 1 — "^^^'^^^ --^ling to the invention, 

^ ..4 Shows a mobile station according to the invention, and 

^'^"-^ - embodiment of the method according to the invention. 

i^Laaons 101, base station controllers m<?r^ mo 

switching centers ^'lU^r^ im a um ^^^^oi^ers (ts^L) 102 and mobile 

n. centers (MSG) 103. A mobile station (MS) 104 is connected via radio to 
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at least one base transceiver station 101 so that the system considers the r..w^ 
s.t:on to be located in that location area (LA) 105 to Lch the cov age aTe ^ 
cd of that parucular base transceiver station belongs. A location area mav com 
5 do H " • of maintaining location data of mobile sl 

5 aons and routmg calls the system includes home location registers (HLR) ll Z 

ci^ rr "^"^'^ '--'^ -•'"^ 

servers AS) 09 are also connected to the cellular radio network through wL links 
Connections from the cellular radio network to servers 108 and 109 ;ay be e^er 
) ^ec, m wh,ch case the servers are in a way part of the cellular radio sysLm o 
routed v.a fte pubhc switched telephone network (PSTK) 110. Direct coLe^on 
wm be used mainly when servers 108 and 109 are maintained by the same"" 
who ,s responsible for the operation of the cellular radio system. 

A prerequisite for the operation according to the invention is that somehow a piece 
o mformation . generated indicating that a mobile station is located in a c^„ 

2rC\:T' ''"^'^ '"-^"-'^ ^•'-^ ^ '-alized se™ 

"Zd ' " ' °™ P--"'^ defining 

Tlt!L T ""''''^'^ '^''"^"^"^^ ^ l^^^-'l service are: 

111 mcludes base transceiver stations under two different base station controUers 
Acc^ng to a first embodiment of the invention, however, a service ar "wi; 
compnses a certain cell or certain cells. If the coverage area of a base transceive 

ft^ the central cell around the base transceiver station such that the system can 
m^e a logica distincfon between those cells or blocks, then these smaller areas 
oTa ^olJa b- " '^'""^ ™ -^^^ -f™- about th 

bile Ttio T ; " ' "^"^ ^--^^^'^ -ther at the mo- 

b^e station, which is regarded as the more preferable embodiment, or in fixed parts 
of the system. A limitation of the latter option is that since known cellular ra^ 
systems maintain mobile station location data only with the accuracy of a loclSn 
area, defining a localized service area smaller than one location area would c7Z 
changes in the operation of the system. 

L^t us then assume that the information about the location of a mobile station in a 
ocahzed service area is generated at the mobile station itself. To that end there exist 
several known methods which usually are based on the fact that every base trans- 
ceiver station in known ceUular radio systems sends general control information that 
can be received m the whole cell area and which e.g. comprises the unequivocal 
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denafter of the base transceiver station or sorne other information characteristic of 
die base transceiver station. A method for detecting base station speci^iden if 
has been stored in advance in the mobile station. In the simplest cZlT^ I 
the mobile station stores a list of the identifiers of the baTf'als ver "r^^' 
' cells of which make a particular locaHzed service area By co^a^n ^ . 
«er With the Ust in the metno:, the mobOe ^11^^^^^ 

statin "'"""^ '"''''"^ that the m" e 

sm ton uses the mask to select certain characters from the base station specifac iden 
ufrer to be exammed. If the characters examined fonn or follow a certain pattern I 

^^^^ " ' ''''''''' ^ — °f ^-2^ 

ment IS that tf the commumcattons capacity of the localized service area is increased 

dentifier of the new base staUon to each mobile station to which the localized 
r^ce area has been assigned; it suffices that the .asked characters in Z ewt 

According to a second embodiment of the invention a localized service area is not 
assocated with base station cells but has certain geographic coordinates iTtLs em 
bodroiem a mobxle staUon may detect that it is in a given service area e.g i„^ cT 

.formation about the location of the base station in a geographic coordinate rtem 
Havmg received the coordinates the mobile station may examine whetherjprt 
mdrcated by the coordinates is located within a localized service area ass "ned toTe 
mobrle statton. In a more versatile method the mobile station may ^fv co 
o^^nates from all the base stations from which it can receive general con j^:. 
matton. and assume that xts own location is the average of the coordinates received 
By companng the location it has computed with the stored geographictfiX of 
*e locahzed service area the mobile station detects whether'orLt -^^^11: a 
.zed servtce area. Future mobile stations may include a GPS (Global Positiorut 

dliZiTT " "^^^ ^"'"P^^'^'^ independent of base Zons 

d^mune the location of the mobile station in a geographic coordinate system TwI 

cruTarir::;: c^ ^ - '-^-^ - — ~ of 



dSedTn'the d '"'fr' °' '^"^Poral dimension is also in- 

cluded tn the definition of a localized service area. If a cellular radio system com- 



pnses cells A B C. D and E, it can be defined that a given localized service area 
ompnses at all t.mes cells A and B. but cell C only between 12 and l oZZn tll 

a mTth ^ °" ^"'^^y '^^^'^y from 6pm ' . * 

a.m^ m the next monung. Naturally the temporal dimension may also be clw h 
5 with the cell-independem geographic definition described above 

s'ltceTa"" ^"-t *e location of a mobile station in a ^iven 

to a preferred embodmient of the invention between a mobile station 104 base 
^scetver statron 101. service server 108 and appUcation server 109. TT^e mla! 

deleted by arrows and their chronological order is from top down. M si 20 
^ a known general control infonnation message sent by th base s^r^th 
mob.le statton, comprising a base station specific identifier. General i^ratitn 

- broader: 

esponse o .hat observation the mobile station sends to the service server m^sa J 

IMSWT? " " "'^"''^'^^ '^'^-^"-'"^ °f -bile staUon sZ L 

MSI (Intematronal MobUe Subscriber Identifier) code or MS-ISDN (Mobil Sub 

r:: sttr " ""^^^ "^"^ ^^^--^^ - - of r 

second oot ;-°^^ ""'^ '"^"^^^ ^° numbl A 

second opuon is to use a free-form data message specified in many digital cellular 

iTf" :br?"^,f ^^'^'^ ^" -bile-'stTti n maT 

The role of the service server in the embodiment according to Fig o is to maintain 

T:ZT '""'"^ ^"'^""^ ^ -^'^^ localizedlrvL a^ri 

whrch services should be offered to them accordingly. The actual service is provided 

35 ^0^1""°" ""'^^'^ "^^''^^^ — reads 

locled ™' """" '''^ -^bile station in that 

local,zed service area and sends a service request 204 to the appropriate application 
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server. The informauon about what services are provided by which application 
servers is also stored in the memory of the service server so that it can send the 
service request 204 to the correct application server. The invention does not limit 
die fonn of the service request 204. From the prior art it is known several methods 
for reahzmg communication between two servers comiected to a communications 
network. 

In response to a service request 204 the application server provides the mobile sta- 
tion with a service, indicated in Fig. 2 simply by an arrow 205. The service is not 
necessanly a simple message and its commencement does not necessarily involve 
only information sent to the mobile station. A mobUe station may have a whole 

service profile defined for it in a localized service area, including e.g. 

- call pricing or prioritization, 

- limitations concerning the modulation method, data rate and/or connection quaUty 
m the communication between the base station and mobile station, 

15 - routing of incoming email messages to a mobile station instead of the user's desk- 
top workstation, or 

- activation or inactivation of automatic call transfer and/or voice mail service. 

The mobile station may also have the right or obligation in a given localized service 
area to receive messages periodically e.g. with regard to the weather, traffic stock 
exchange rates and so on. Thus the appUcation server may at the stage represented 
by arrow 205 establish connections in a versatile mamier with various apparams in 
the cellular radio system or in communication with the cellular radio system. On the 
other hand, the service server may have instructions stored in its memory to request 
services from more than one application server, in which case there would be 
25 several messages 204 sent to a pluraUty of application servers. 

Fig. 2 further assumes that the mobile station leaves the localized service area in 
accordance with controlled cell reselection in which case it sends to the service 
server a notification 206 about its departure from the service area. In response to the 
departure message the service server sends to the application server a request 207 to 
terminate the service. The mobile station can send message 206 via the old base 
station always when leaving a cell belonging to the localized service area regardless 
of whether the new ceU belongs to the same localized service area. In an alternative 
embodunent the mobile station checks always after a cell reselection whether it is 
still in the same localized service area, and if not. it sends via the new base station a 
3d noufication about its departure to the service server. According to a second alterna- 
tive embodiment mobile stations do not send departure messages at all but the de- 
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parture of a mobile station from a given localized service area is detected by fixed 
parts of the system e.g. when a mobile station will not respond to a paging message 
or another message sent to it in that localized service area, or will not send the 
specified periodic location update message or some other mandatory periodic noti- 
fication, or when the service server sends regularly or periodically to all mobile sta- 
uons in a localized service area a short data message which must be acknowledged 
by the mobile stations; a failure to acknowledge the message indicates that the mo- 
bile station in question is no more in the localized service area. 

Above it was disclosed that in a given localized service area a mobile station re- 
ceives a certain service. However, service areas may be defined which are charac- 
terized in that a mobUe station wiU not be offered a service that it would receive 
elsewhere. A mobUe station may be assigned several service areas with different 
operating instructions for the different areas. The service server which the mobile 
station informs about its arrival in a locahzed service area may be always the same 
15 or different in some locaUzed service areas. Alone the fact that whether or not a 
mobile station indicates its arrival in a localized service area and if so, how quickly 
It does it, may depend on the service area. The user may be given a choice about 
whether or not to give notification about his arrival in a localized service area. The 
mobile station may even inform the user that he has now arrived in a localized 
20 service area and ask for permission to send the notificaUon of arrival. In connection 
with the request for permission the user may be given a short description of the con- 
sequences of sending the notification of arrival. On the other hand, certain locaUzed 
service areas may be defined by the network operator such that the notification of 
amval is compulsory, whereby a mobile station has to send a notification of arrival 
every time that it arrives in such a localized service area regardless of what the user 
instructs the mobile station to do. 

Above it was disclosed that the service server and application server are separate 
apparatus. However, these ftinctions can be integrated in one device, whereby the 
communication between the servers as described above is reduced to communica- 
Uon internal to a server. One or both of them may also be implemented in connec- 
tion with a known apparatus that already belongs to the cellular radio system. 
Servers can advantageously be integrated in mobile switching centers or base station 
controllers. 

Fig. 3 shows a communications system 300 according to the invention, in which a 
35 localized cellular service (LCS) 302 operates under a public land mobile network 
(PLMN) 301 in an area with a high traffic density; the mobile switching center 
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maintaining the service is called an LCS switching center (LCS-SC) 303 The LCS 
SC operates just like a prior-art mobile switching center. It provides for the intemai 
communication of the LCS and establishes, maintains and tenninates connection 
between terminal equipment in the LCS and elsewhere. In connection with the LCS 
SC there IS a visitor location register 304 and a combined service and appUcation 
server 305, which is caUed simply a server. In this embodiment of the invention the 
localized service area 306 covers all base stations operating under the LCS-SC (for 
simplicity, the base station controUers are not shown). Unlike above, the observation 
ftat a given mobile station has arrived in the localized service area is made in the 
fixed parts of the network, more specifically in the visitor location register 304 Let 
the cellular subsystem shown in Fig. 3 operate at an airport. Airline companies' can 
provide the visitor location register 304 with the mobile phone numbers or other 
.denniiers of their customers to whom certain benefits have been granted on the 
basis of their being frequent flyers, for example. As the visitor location register 304 
detects that a mobile station associated with such an identifier has arrived in the area 
of die cellular subsystem, it sends appropriate information to the server 305 Instead 
of or m addition to the visitor location register other fixed network apparatus may 
teke part m the sending of the message. In response to this information the server 
305 starts sending to the mobile station announcements which are intended only to 
privileged customers of the airline companies. The amiouncements are 
advantageously delivered as SMS messages. 

In known digital telephone systems the sending of SMS messages is carried out via 
SMS service centers and not directly from an apparatas to another. However for 
smiphcity the SMS service centers are not included in the description above but 
25 dieir use is considered to be known to a person skiUed in the art. Other messaoes 
described above may also be sent between apparatus via various known intermedi- 
ary devices. 

Fig. 4 shows simpUfied a control block and some memory parts of a mobile station 
according to the invention. The control block 401 is preferably a microprocessor 
which IS located in the mobile station in a known manner such that data received by 
the mobile station, except for data intended to be presented directly to the user is 
conducted from the receiver chain RX to the control block and, coirespondingly 
outgomg data produced by the control block is conducted to the transmitter chain 
TX of the mobile station together with the data coming directly from the user (say 
digitized speech). In the mobile station according to Fig. 4 the control block has 
access to a fixed memory 402 arid a removable memory unit 403, which is e.g. a 
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sm^ card. The control block 401 also receives input from a keypad 404 and it out- 
puts mformation on a display 405. A program executed by the control block 401 L 
stored m the fixed memory 402. Part of that program is an instruction to look fo 
program extensions in the removable memory unit 403. For the operation according 

wh^ch the mobile station is able to utilize localized service areas, as weU as infor- 
mation 407. 408 about at least one localized service area (LSAl. LSA2) Fi» 4 as 
sumes ftat the recognition of a localized service area is based on the mobile^station 
companng received base transceiver station identifiers (BTS ID) with a list of lo 
cahzed service areas stored in the memory. For each localized service area the re- 
movable memory unit 403 also includes a service server identifier (SS ID). 

Fig. 5 illustrates the principle of a method according to a preferred embodiment of 
fte inventron in a mobile station, service server and appUcation server. In accor- 
dance wrth block 501 the mobile station detects a cell reselection. It examines, block 
502. whether any changes are occurring with respect to locahzed service areas i e 
whether it is arriving in a localized service area (if untU now it wasn't in one) or if it 
IS leaving a localized service area (if until now it was in one). In accordance with 
block 503 the change triggers the sending of a message to a service server the 
operauon of which starts from the reception of the message, block 504. According 
to block 505 the service server examines whether the mobile station in question il 
on the hst of those to be served. If the mobile station is arriving in a localized 
service area, it is in block 505 recognized as a mobile station which is to be served 
If. on the other hand, the mobile station is leaving a localized service area it is 
recogmzed in block 505 as a mobile station the services to which have to be ter- 
nunated A corresponding message is sent according to block 506 to an application 
server which receives the message in block 507 and determines in block 508 
whether the message caUs for the starting or termination of a service. The service is 
then either started 509 or terminated 510 for the mobile station, whichever the case 
may be. 

The embodiments of the invention described above are naturally examples only and 
do not hmit the invention. Communications systems, to which the invention can be 
advantageously applied, include e.g. second-generation digital mobile phone sys- 
tems such as the GSM and its extensions, PDC (Personal Digital Cellular). D-AMPS 
(Digital Advanced Mobile Phone System) and PCS (Personal Communications 
i>ervices) and future third-generation digital cellular radio systems such as the 



UMTS (Universal Mobile Telecommunications System) and IMT 200n n . 
tional Mobile Telecommunications at 2000 MHz). ^ "''"^^ 



